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ABSTRACT 



The objective of this thesis is to determine the form of inputs to a reconnaissance 
information collection module and to state attributes of a perception database 
generated by the resulting information-seeking activities. This will include descriptive 
characteristics of collection platforms involved and the subsequent intelligence 
information flow. Results of this thesis are intended to contribute to the ongoing 
determination of design specifications for the Airland Research Model (ALARM ). 
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I. INTRODUCTION 



A. GOAL OF THE THESIS 

The Naval Postgraduate School (XPS) has maintained a continuing interest in 
the field of combat modelling and simulations. As part of a research effort initiated at 
NTS, the AirLand Research Model (ALARM) concept was developed to explore issues 
concerning the representation of the combat decision process. This particular portion 
of the model development is concerned with identifying decision logic involved in 
simulating the direction and application of tactical air reconnaissance (TAR) 
operations for the purpose of seeing or perceiving the battlefield. 

It is generally acknowledged that commanders at all levels base their plans and 
objectives on their perceptions about their own forces, the environment, and enemy 
forces. Decisions on how to best allocate resources are then made to attain the 
prioritized objectives set forth in the plans. Preparation of these combat plans is 
dependent on the acquisition of information on the condition of the battlefield. In the 
simulation model this can be viewed as a search for information that is initiated by 
some type of request. To illustrate, before a brigade can conduct operations to deploy 
to a predetermined position. (x t .y t ), on the battlefield at time, t, and prepare to defend 
that area, plans for the deployment of the brigade must be prepared. The requested 
intelligence information on the sector of the battlefield containing position (x..y t ), if 
timely and accurate, provides the requisite input to prepare plans for the effective 
direction, control, and employment of the brigade's forces. Thus the intelligence 
provides necessary information that serves as a foundation to counter enemy decisions 
and plans. Therefore, it is reasonable to conclude that plans and combat decisions 
based on timely information concerning the terrain, weather, enemy location, force 
composition, and activity at some point in time before time. t. increase the probability 
of a successful mission. Decisions based on information that is acquired too much 
sooner or later than time, t. will probably not reflect the current state of the battlefield 
and consequently not contribute to effective combat decision making at time t. 

The information upon which perceptions on the state of the battlefield are 
created and plans formulated in ALARM will be referred to as reconnaissance 
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information. It is this body of perceived knowledge that, if timely, is indicative of a 
fundamental combat strategy advocated by renowned military tactician Sun Tzu, 

"Know the enemv and know vourself; in a hundred battles vou will never be in 

peril." [Ref. 1: p.'S4] 

Knowledge is the primary contributor to effective combat decisions. Stated 
otherwise, success within ALARM is a function of how well reconnaissance 
information gathering operations are utilized to update the perceived database. In the 
ideal situation information contained in the perceived database is timely and accurate. 
However, in capturing the combat process in the model, this may not be the case. 
Data about enemy forces may not be available and if available, it may be unreliable or 
outdated. In order to determine attributes of reconnaissance operations required by 
planning functions contained within ALARM, the following questions should be posed: 

1. What is an adequate methodologv for predicting enemv intent in order, to 
vector reconnaissance missions oVer those areas reflecting enemv staging 
operations? 

2. How often should this body of perceived knowledge be updated? 

3. What form should the request for reconnaissance information take? 

4. How quicklv must the information be collected, processed, and fed into the 
perceived database in order to complete combat plans? 

As the perception generation process progresses, data on the current situation is 
requested, collected, analyzed, and presented to the appropriate command level 
decision task. These information gathering functions are essentially the basic tactical 
air information activities of requirements generation, prioritization, and gathering 
processes that determine perceptions. These perceptions ultimately influence a 
particular command level decision task's decision on the proportion of air and ground 
based tire power to be applied toward ground events and the corresponding match of 
each type to individual targets. 

The objective of this thesis, shown in Figure 1.1. is to state the form of inputs to 
a reconnaissance information collection module and attributes of a perception database 
generated by the resulting information-seeking activities. This approach will include 
describing characteristics of airborne collection platforms involved and the subsequent 
tactical intelligence information flow. Emphasis will not be placed on describing the 
physical laws and the algorithmic flow involved in modelling mission flight paths, 
rather in describing inputs to the ALARM planning process and attributes required by 
the resulting information gathering activities. 



In 



INPUT ATTRIBUTES 



PROCESS 



OUTPUT ATTRIBUTES 




COLLECTOR ATTRIBUTES 

I 



Figure 1.1 Areas of Emphasis. 

B. SCOPE OF THE THESIS WITHIN ALARM 

The ALARM concept, though still at the conceptual development stage, was 
developed to model combat decision processes that occur within the confines of' large 
scale tactical warfare as anticipated by the U.S. Army's airland battle doctrine. The 
model's proposed highest level of interaction and combat decision making is at the 
army corps level. This follows because in real world applications the corps is the 
principle ground force in a theater of operations. Its structure varies based on the 
operational mission, terrain, and troops assigned. The initial scenario upon which 
ALARM is cast will be based on the operations of the U.S. Army Corps in Central 
Europe. This scenario was chosen because the NATO area has been one of the 
primary airland battle areas studied extensively by numerous military analysts. These 
studies will serve as a baseline to validate output and effectiveness metrics provided by 
ALARM. 

Based on the assumption that enemy forces are echeloned in depth and have 
numerical superiority, ALARM is envisioned to be used to evaluate an offensive 
interdiction strategy. This combat strategy requires that friendly forces see deep into 



11 




the enemy rear area and strike accordingly to destroy or disrupt enemy follow on 
echelons before they can be committed at the forward line of own troops (PLOT). 
This places a requirement on the appropriate command level decision making functions 
to ensure that adequate surveillance is maintained in order to secure information 
beyond the corps area of influence. Such information that can conceivably affect 
success is also depicted as a function of how well perceptions are maintained. 

As stated previously, the objective of this thesis is to describe inputs to the 
perception development process for combat activities occurring at the corps level of 
interaction. Basically these inputs can be placed into three categories: 

1. External conditions, including weather conditions (temperature, air pressure, 
density and humiditv, wind direction and velocity and cloud cover): terrain 
(elevation, presence 'of natural barriers, degree of natural concealment, and 
characteristics constraining speed of movement); data on terrain illumination: 
data on roads., bridges, and other structures that may influence the execution of 
combat operations.'" 

2. Information on the location and condition of the enemv, weapon performance 
characteristics, and quantity. 

3. Information on the position and condition of friendlv forces, weapons, and 
weapon performance characteristics. 

In an actual combat situation the process of battlefield perception generation 
within the corps would undoubtably be supported by the entire spectrum of intelligence 
collection and analysis capabilities of the defense department and possibly other NATO 
agencies. Thus, in reality the corps interfaces with echelons above corps (EAC). 
national surveillance collection agencies, and more specifically USAF tactical 
intelligence collection functional organizations to obtain information on enemy units 
and activities in their respective areas of interest. All of these information-seeking 
functional inputs are subsets of category 2. ALARM depicts battlefield decisions and 
operations at the subtheater and tactical level thus, this thesis will not attempt to 
describe all of the intelligence inputs to the combat decision processes, i.e.. inputs from 
national collection assets. Consequently, the only form of input to perception 
formulation within the model that will be addressed, given the interaction at the corps 
level and below, is that derived from tactical air reconnaissance resources. 

C. CHAPTER OVERVIEW 

During the course of describing attributes for a perception database the thesis 
will proceed as follows. Chapter 1 1 provides a description of the current conceptual 
design of ALARM, details the planning methodology utilized within the model, and 
provides the necessary connection to link this work into ALARM'S planning scheme. 



Chapter III provides background on ground operations and information requirements 
associated with the airland battle while a description of perception formulation within 
the corps area of responsibility is provided in Chapter IV. Information gathering 
entities and flows to include attributes of collection platforms are also identified. 
Chapter V illustrates the interrelationships between the planning and execution models 
while describing the evolution of perceptions by walking through a sample scenario. 
Chapter VI summarizes the research work and offers areas of ALAR.V1 requiring 
additional research. 
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II. BACKGROUND 



A. INTRODUCTION TO ALARM 

The term modelling denotes the development of a quantitative representation of 
some aspect of military combat, the implementation of that representation in the form 
of a computer program, and the subsequent use of the program to support the analysis 
of some dimension of military science. One of the most important research areas 
surrounding military science is the representation of the combat decision process. 

Ongoing research on ALARM is directed at exploring ways to model the combat 
decision cycle. Using the L'.S. Army's airland battle doctrine as the combat decision 
or planning environment, ALARM is intended to provide an analysis tool for the 
investigation of more optimal methods of planning for and prosecuting the airland 
battle [Ref. 2: p. 11]. Doctrine for the airland battle emphasizes an integrated 
battlefield that is singularly characterized by its extended nature. The battlefield is 
extended with regard to the requirement placed on friendly forces to wage the close-in 
battle while striking critical high value targets deep within enemy territory. 

ALARM will be designed to operate in a systemic mode. This means that the 
model will have a closed architecture better known as a "no man-in-the-loop" structure. 
This type of architecture provides the capability to carefully track the cause and effect 
relationships which are an essential feature of any model of military decision making. 
The system structure is organized around two separate bodies of models, execution and 
planning models. Execution models serve to simulate the battlefield conflict while 
planning models use the information obtained from the execution model to plan for the 
allocation and commitment of unit entities and resources over time. All plans are 
based on a particular command level's mission and perceived knowledge of enemy 
actions over a given time interval. 

B. MODELLING THE COMBAT DECISION CYCLE 

The term "research model'' applies because alternative methodologies are being 
investigated to examine the combat decision process. Typically, most combat models 
are cast into an action - reaction mode of simulated operations. They concentrate on 
the battle execution and react to results generated during execution without regard to 
projecting battle resource requirements and outcomes of future engagements. 
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Additionally, in the past, results of planning have been represented only by a set of 
input data or by human interaction with the model before and during execution 
[Ref. 3: pp. 1 - 5]. Research on ALARM has been centered on developing a planning 
procedure that is believed to be closer to what actually happens in the human decision 
making process. 

The planning procedure is a means for assessing the current perceived situation 
using both a threshold strategy and decision rules. Thresholds will be used to 
determine when the planning or decision making procedures should be executed while 
decision rules will be used to limit alternatives. For example, a threshold can be used 
to determine that a unit is falling behind in its time commitment to advance to a given 
location. If the unit falls behind by more than two hours, the decision process can be 
started to determine how and if the delay affects other unit plans. Thus, a threshold 
starts the decision process. If the effect is significant, the ALARM planning procedure 
can be reexecuted to counteract or adjust to the delay. A series of decision rules will 
help eliminate some alternatives available within the decision domain. One of the 
remaining alternatives is then chosen based on the maximum measure of expected 
value achieved by alternative. [Ref. 3: p. 11] 

From the data analyst's perspective these planning models are important for 
representing what and why things happen, i.e.. to produce the desired detailed audit 
trails. 

A high level view of the combat decision cycle is shown in Figure 2.1. To 
illustrate the process, the planning model (1) accepts an initial data input and creates a 
set of orders (2) that is entered into the execution model (3). Orders are a series of 
times and missions input to each command level subordinate to the corps. The 
command level structure embedded within the planning model is shown in Figure 2.2. 
Orders passed to each command level are composed of the following information: 

1. A sequence of times, tj 

2. A mission during t- to t- + | 

3. Sector boundaries during tj to tj + j 

4. Desired FLOT trace at time tj + | 

5. Minimum friendly unit state at time t- + «. i.e., an acceptable friendly force 
attrition level. 

6. Maximum enemy unit state at tj + i.e.. a required amount of attrition to the 
enemy force for a given mission. [Ref. 3: pp. 32 - 51] 
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( 1 ) 



( 2 ) 



(3) 




( 6 ) 



(5) 



(4) 



Figure 2.1 The ALARM Combat Decision Cycle. 

This “what to do" type of guidance is referred to as macro planning. Macro 
plans are closely tied to the perceived knowledge of friendly and enemy unit strength at 
time. tj_j. A projection of the relative state variables and unit strengths is performed in 
order to determine how to maximize combat effectiveness by allocating only the 
required number of assets at a future time, t-, toward the perceived most advantageous 
enemy targets. This "how to do it" information is then passed to the execution model 
and the results (4) of the force-on-force engagement planned for by the planning model 
are produced. If at any time during execution the original plan for the commitment of 
forces reaches a point of infeasibility due to the attainment of an upper threshold of 
friendly units neutralized, then planning is reinstated to hopefully formulate a plan that 
will cause the evolution of a favorable battlefield situation. Next, the combat results 
are passed through an information program (5). delayed, and filtered until the 
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Figure 2.2 Command Level Structure. 

perceived state of the battlefield (6) is reentered into the planning model. At this point 
new or modified orders are created [Ref. 2: pp. 30 - 45]. The role of reconnaissance 
operations is to keep the perceived state of the force on force engagement and 
surrounding battlefield areas current so that when decisions (plans) must be 
formulated, the planning model can be invoked using current information as a solid 
foundation. This proposed architecture will provide indepth audit trails through the 
use of three unique methodologies that make ALARM different than any other current 
research to date [Ref. 3: p. 11]. These methodologies are 

1. Time Domain Networks, 

2. Cartesian Space Networks, and 

3. The Generalized Value System. 






1. Time Domain Networks 

The time domain network is designed to handle the planning activities within 
ALARM. The network consists of nodes and arcs typical of most networks. The 
significant feature of the time domain network is that the arcs represent the passage of 
time rather than distance and is used in order to develop high level mission 
requirements for all subordinate units. Functionally, it resembles a program evaluation 
and review technique (PERT) network in that all sub-activities that flow out of a 
starting node can not begin until all sub-activities that lead into the starting node have 
been completed. Two sets of parameters determine input constraints to the network: 
immutable factors and changeable factors. Immutable factors include items such as 
weather and enemy forces. They are essentially those elements that a commander has 
no control over. Changeable factors, also referred to as decision factors, are 
parameters for which a decision is needed. For example, a decision factor might be to 
determine the percentage of some available resource to be commited to an activity. 
[Ref. 3: pp. 12 - 16] 

2. Cartesian Space Networks 

In ALARM, transportation networks are used to represent terrain features 
and physical connections between points in the battlefield area. These interconnected 
sets of arcs and nodes contain attributes which describe the terrain, roads, and cities as 
well as on and off-road trafTicability. Characteristics of arcs and nodes are provided in 
Table 1 while the network representation of a geographical region is shown in Figure 
2.3. 

3. The Generalized Value System 

The key feature of the planning model is its ability to determine the perceived 
power of battlefield entities. A procedure known as the Generalized Value System 
(GVS) is used to accomplish this task. The GVS is a means by which the perceived 
combat power of battlefield entities is measured over time, relative to when the entities 
are in position to accomplish their stated missions. Two types of power are defined; 
derived and inherent [Ref. 4], The total power possessed by a given entity, measured in 
units of STAPOWS (standard power), is the sum of its inherent and derived power. 
Some entities may possess either derived or inherent power while others may have 
both. 

Derived power of an entity results from the ability of that entity to change or 
maintain the inherent power of other entities. Examples of entities holding derived 
power are bridges, intelligence units, and supply units [Ref. 5: p. 41]. 
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TABLE 1 

NODE AND ARC CHARACTERISTICS 



Node Characteristics 
N- node id number 
NVj latitudinal coordinate 
NHj longitudinal coordinate 



A rc Characteristics 
Hj head node id number 
Tj tail node id number 
Dj arc length 
RCj route class type 
OCj terrain tralTicability 
Wj route width 



An entity possesses inherent power when it has the capacity to disrupt, delay, 
or destroy enemy forces. In this context, inherent power can be viewed as the combat 
power that entities are able to use against enemy forces. Inherent power is subdivided 
into three components; basic, adjusted basic, and situational. Basic inherent power 
(BIP) is the power possessed by an entity when it is positioned to engage an adversarial 
entity. Adjusted basic inherent power (ABIP) is defined as the BIP of an entity that is 
adjusted for each entity's mission and current state. Another factor that is used to 
calculate the ABIP is the the distance from the position where the unit is to accomplish 
its mission. Situational inherent power (SIP) is the inherent power an entity is 
projected to possess at some time in the future based on the most current information 
on the entity. The procedure to project power is based on the assumption that combat 
power increases exponentially, relative to time, when not affected by attrition as the 
entity draws closer to reaching a position to achieve its planned objective. 
a. Measuring Power 

The inherent power of an entity can be determined by relating the 
components of power to the entity's known mission. Upon attaining position to 
accomplish its mission, the SIP for each entity is recalculated to account for the 
consumption of resources and attrition caused by an engagement with an enemy entity. 
This power is also assumed to decay exponentially over time. [Refs. 4,5] provide the 
mathematical derivation along with a rigorous explanation of how to calculate these 
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power values. A 
power of an entity 




Figure 2.3 Network Representation of Terrain. 

graphical illustration of the evolution of the situational inherent 
is provided in Figure 2.4. 
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TIME 



Figure 2.4 Power of an Entity over Time. 

b. Use of Gf S to Determine Mission Feasibility 

The planning 1 process begins with a mission, friendly troop list, and a 
specified decision period received from a higher command level. The mission states the 
command level's operational objective while the friendly troop list refers to the assets 
available to accomplish a mission. The decision period is the amount of simulated real 
time allotted to complete the assigned mission. 

Assuming a mission to engage at the FEBA (forward edge of the battle 
area), intelligence is obtained consisting of information on the perceived disposition of 
enemy forces. This information is used to determine if the assigned mission to engage 
enemy forces with the current assets allocated is feasible. The feasibility check is 
performed based on comparisons between known blue force power and perceived red 
force power. Each force's power is computed as the sum of the powers of subordinate 
entities within a specified sector that have an assigned ntission in that given sector. 
The summation is taken from the beginning, tp, to the end of a decision period, t c , to 

^’ote that this is onlv a "plan of attack". Stochastic events occurring in the 
execution model along with the actual state (ground truth) of red forces may cause the 
macro plan to fail. Therefore, in the process of plan formulation, it is' clear whv 
accurate perceptions must be maintained on the current state of the battlefield. 
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produce SIP functions for the powers of each force. Power thresholds are then 
associated with corresponding dilferences between blue and red force power 
projections. To exceed an upper threshold indicates that a force too large has been 
committed while a lower threshold violation represents a difference that suggests an 
undercommitment of forces. In the process, uncommitted units are time phased in 
discrete time intervals, through the decision period. Corresponding SIP functions are 
generated by then committing these units against their most likely adversary. This 
methodology forms the basis for determining mission feasibility for the duration of a 
decision period. If time stepping through the decision period without counting the 
contribution of the uncommitted forces does not cause a threshold violation, then only 
the originally committed FEBA forces are perceived needed to maintain a favorable 
power differential in that sector. The occurrence of a point of infeasibility indicates a 
Hag in the simulation clock process time that a decision must be made to commit 
additional resources to maintain a favorable SIP differential. This event time is 
referred to as the decision point, tj. The decision point serves as the base simulation 
event time for determining when the blue forces need to have affected the power of red 
forces predicted against them. This assumes that the red force plan remains constant 
throughout the planning process. Next, the planning model is invoked and a new plan 
is developed based on the most recent red plan of battle using intelligence received 
prior to the decision time, tj [Ref. 5: pp. 44 - 46]. The decision point not only 
indicates the magnitude of power in which Red power must be decreased, but also 
provides the simulation time in which the blue force must allocate* those assets to 
maintain plan feasibility. 

Developing feasible alternatives is a process of generating several blue 
asset j to red targetj pairs and projecting new SIP functions for each pairing. The 
alternative which demonstrates the largest ratio of red power neutralized to blue power 
utilized is then selected. Red power destroyed is measured as the difference in power at 
the decision point between the original red force SIP and the SIP reflected in the 
pairing process. Blue power used is determined by the difference between the SIP of an 
uncommitted entity at the decision point and the SIP derived after the pairing using 
perceived attrition rates. 



“Allocation is the process of formulating alternatives to determine which asset(s) 
to use in order to restore macro plan feasibility. 



C. SUMMARY 



ALARM is a combat model undergoing development that utilizes three unique 
methodologies to represent combat interactions and the combat decision cycle. The 
three methodologies are time domain networks, cartesian space networks, and the 
generalized value system. The time domain network represents the subactivities that 
must be accomplished for a unit to complete a mission. Cartesian space networks 
represent physical connections between points on the battlefield. The generalized value 
system is a procedure for quantifying the importance of entities on the battlefield at 
some future time. 

In terms of maximizing the effectiveness of combat operations, significant issues 
to be addressed by analysis of the results provided by ALARM are: 

• The development of modelling methodology appropriate for the large-scale but 
sparselv populated rear areas involved in' the interdiction battle and for the 
eomma'nd and control of the airland battle force. 

• The application of these methodologies in the construction of a 
simulation wargaming model. 

• Eventual use of the model to perform research on the conduct of the total 
airland battle. [Ref. 2: p. 2] 

As stated earlier, battlefield perceptions form the basis for all power projections in the 
model. The need for information on battlefield deep areas to shape these perceptions is 
the topic of the next chapter. 



III. GROUND OPERATIONS 



A. INFORMATION SEARCH WITHIN THE DEEP BATTLE 

Information on the condition of the battlefield must be obtained so that power 
projections can be made. Before describing the process used to obtain and formulate 
battlefield perceptions, the environment in which corps operations take place must first 
be examined. 

The Corps is responsible for combat activity conducted in an area of perception 
(see Figure 3.1). The area of perception is the area within which the corps must sense 
and keep aware of the activity and movement of enemy forces. This geographical 
region is subdivided into two smaller areas, influence and interest. The area of 
influence is that portion of the battlefield in which the commander can directly afFect 
the course of the battle by using assets organic to the corps or assets controlled by 
subordinate units. Enemy entities (i.e. tanks, artillery, etc.) exist within the area of 
influence and are in position to affect blue force combat mission objectives within 72 
hours. The area of influence is a subset of the area of interest. The area of interest is 
that portion of the battlefield where friendly forces do not possess the capability to 
directly influence the battle using organic assets. This area extends beyond those 
regions in which enemy units or battlefield conditions are capable of affecting a blue 
unit's mission in the near future. The time horizon associated with the area of interest 
is approximately 96 hours. Information acquired therein allows the simulated planning 
time necessary to make decisions with respect to the proper allocation of assets to the 
full range of the area of influence. 

Normally the corps does not possess the capability to adequately monitor enemy 
activity occurring within the area of interest. It is of paramount importance that the 
corps receive information on enemy operations while enemy follow-on echelon targets 
are deep within enemy territory. Information concerning the area of interest is received 
primarily from higher or adjacent command levels. In the model, tactical air 
reconnaissance (TAR) assets will support the corps' need for information on battlefield 
deep areas. 

In ALARM each command level is dependent on accurate information on the 
perceived state of the enemy targets. The resulting battlefield information concerning 
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Figure 3.1 Sections of the Corps Area of Perception. 

the inherent power possessed by enemy entities at time. tQ, serves as a base power 
estimate. It permits the projection of the enemy's strength at some time. t-. in the 
future. These estimates are essential in the development of plans to. for example, 
either olTset the enemy by an additional allocation of assets at the predicted time of 
engagement. t eno , or possibly through the employment of forces to decrease the 
enemy's projected inherent power through interdiction operations at some time prior to 

l eng- 
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B. THE DEEP STRIKE CONCEPT 



Airland battle operations which employ the deep battle concept require timely 
information to acquire and prioritize prosecution of enemy high value targets. 
According to U.S. Army Field Manual (FM) 34-1, the deep battle is focused on 
directing well planned strikes against second echelon forces while conducting close-in 
operations. Actions taken against second echelon forces are an attempt to delay, 
disrupt, or destroy enemy forces before they can be brought to bear in the close battle. 
Former Commander in Chief of the U.S. Readiness Command, U.S. Army Gen. (ret) 
Donn Starry states. 



The need for deep attack emerges from the nature of our potential enemies -- 
their doctrine and their numerically superior forces. What is important is that 
superiority in numbers permit him 'to keep a significant portion of his force out 
of the fight with freedom to commit it either~to overwhelm or to bvpass the 
friendlv force. If the battle is fought with no directed interdiction then enemv 
follow' on echelons have a free ride until thev enter the close in battle. The 
enemv retains flexibility, initiative, and momentum to applv his mass at a point 
and time of his choice. Deep attacks serve to denv him of this freedom. 
[Ref. 6: p. 42] 



Thus, interdiction operations are required at the very least to slow down follow-on 
echelons thereby allowing for an aggressive defense to repel enemy frontal assault 
echelons. 

Without interdiction (see Figure 3.2) the enemy is able to maintain consistent 
superiority at the FLOT over time [Ref. 6: p. 43 - 46]. During this period the 
defender's strength dwindles and the enemy's freedom of action increases. Conversely, 
properly placed interdiction allows friendly forces to hold off enemy follow on 
echelons. This creates periods of friendly superiority called windows of opportunity. 
When these windows appear, friendly forces obtain a greater chance of victory based 
on the assumption that friendly forces have identified critical high value targets and are 
prepared to act on time. 

Within ALARM a command level decision task's planning horizon is a function 
of the depth to which it can see beyond the FLOT. This is a direct consequence of 
how well friendly information seeking or reconnaissance operations can locate enemy 
targets. Such target nodes, in the model, may include fixed bridges or mobile sites 
whose destruction may slow the rate of advance of enemy entities and cause follow on 
echelons to bunch up thereby presenting themselves as attractive targets. Attacking 
these and other high value targets will delay the enemy's "free ride” to the FLOT and 




Figure 3.2 Predicted ElTects with and without Interdiction. 

provide friendly force entities requisite time to finish the close-in battle. To summarize, 
the goal of the deep attack is to create opportunities for friendly forces to take action 
on regions well forward in the battle area [Ref. 6: p. 46). This can only be 
accomplished by concentrating information acquisition resources to reveal critical 
targets which offer the highest potential payoff' in upsetting enemy plans. 

C. SUMMARY 

The corps is responsible for conducting military operations using organic assets 
within a geographical region known as the area of influence. However, information 
must be obtained from within the areas of influence and interest to expand the corps' 
planning horizon. The resulting corps planning may emphasize a "deep strike" in order 
to delay the enemy's free ride to the FLOT. Reconnaissance operations will provide 
the means, in the model, to initially acquire these high value targets in the corps area 
of interest. Accurate portrayal of the prioritization of targeted areas and components 
of a perceived database are the main focus of discussion in the next chapter. 



IV. RECONNAISSANCE OPERATIONS 



A. THE RECONNAISSANCE CYCLE 

The prime objective of tactical air reconnaissance activities is to provide 
information necessary to maintain accurate battlefield perceptions. This chapter 
depicts the process in ALARM that provides information which organic ground force 
collection entities may not be able to obtain and describes attributes of airborne 
reconnaissance functions. These essential elements of information obtained through 
coordinated collection efforts contribute to the need to stop the simulated forward 
surge of enemy forces by providing details to each command level decision task. The 
information supplied is relative to a particular level's area of interest and serves to 
determine: 

• the network locations of the placement of enemy lines of communication, 
installations, and electronic emissions: 

• the disposition, composition, and movement of enemy forces; 

• post strike damage; 

• conditions in the surface battle areas; and 

• weather and terrain. (Ref. 7: pp. 2 - IS] 

To successfully defeat the opposing forces, each command level must recognize 
enemy intentions and make the appropriate resource allocation decisions to seize the 
initiative at the earliest and most opportune times of simulated battlefield activities. 
The act of seeing actual and potential battlefield events occurring on the terrain 
network forms the basis for perceiving enemy intentions so that macro plans can be 
developed. 

1. Reconnaissance Defined 

With regard to the simulation model, reconnaissance is defined as any 
collection mission undertaken to obtain by visual or other detection methods, 
information about the activity of the enemy. This includes one time coverage of 
specific target areas (i.e. nodes) and the systematic coverage of broader areas (i.e. arcs) 
over an extended period of time to note changes that take place. Reconnaissance 
missions conducting surveillance operations collect information continuously from 
airborne platforms while strictly reconnaissance operations are directed toward 
localized target nodes. In the model. TAR missions include sensor coverage of all 



phases of enemy operations not supported by collection assets organic to the corps or 
command levels subordinate to the corps decision level. Before depicting the How of 
information acquired by TAR collection assets, the general flow of information within 
the corps level decision task will be reviewed. 

Figure 4.1 is a simplified diagram of the information How into the corps level. 
Information (7). defined as unevaluated material obtained through the application of 




Figure 4.1 Corps Level Information Flow. 

collection efforts, flows into the intelligence function. This information is screened, 
formatted, and forwarded to corps level planning (7a) when the need arises. It is 
assumed that organic corps collection assets provide information primarily on the 
corps' area of influence while TAR collection can obtain information within the area of 
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interest. Information provided by TAR assets strictly within the area of influence can 
be viewed as a function of nonavailability of organic corps collection assets. Turning 
now to Figure 4.2 [Ref. S: p. 24]. the intelligence functional architecture analyzes the 
collected information, makes the necessary source level checks at each decision level, 
and identifies combat information. Combat information consists of that information 
which is readily exploitable, filtered, and passed between command level decision tasks. 




Figure 4.2 The Intelligence Architecture. 

2. The Intelligence Module 

The proposed intelligence module, developed by NFS graduate Gaylon Smith 
[Ref. 8], consists of two components for each command level; a combat information 
processor (C1P) and an intelligence estimate processor (IFF). Information generated 
from within the execution model is identified by the collector and flows upward 



through the hierarchical network to the appropriate CIP (see figure 4.3). The CIP 
updates the perceived database and directs the combat information to other task force 




Figure 4.3 The Proposed Intelligence Module. 

elements as required. The purpose of the IEP is to prepare an intelligence estimate 
which identifies enemy units, their locations with associated nodal positions, and 
perceived courses of action in order to task reconnaissance assets. The IEP also 
develops the SIP curves for the enemy units used by the planning model to determine 
asset allocation and mission feasibility. 

The motivation for describing the proposed intelligence module is to explain 
why all requests for TAR will enter the system from the corps decision task level. In 
reality, an air request net (ARN) links each command echelon. The ARN is used 
primarily by ground commanders to request immediate support for ground forces and 
is monitored by all echelons above battalion. To illustrate, assume a battalion is in 
need of reconnaissance over a specific point within its area of influence. Additionally, 



31 



